Dual effect of adipose tissue on bone health during growth.
Recent studies suggest association between body fat and childhood bone health, although conflicting findings have also been reported. The aim of the present study was to examine the association between body fat content and areal BMD, volumetric BMD, bone turnover markers, and calcitropic factors in apparently healthy children and adolescents. The study was carried out as a school based cross-sectional cohort study with 186 subjects (61% girls) aged from 7 to 19 years. Background characteristics, including medical history and lifestyle factors, were collected. Anthropometry, BMD and body composition measurements with DXA and pQCT, a fasting blood sample and a second morning void urine sample were obtained. The subjects were divided into three groups, representing low, intermediate and high adiposity, based on age and gender specific fat percentage Z-scores. Multivariate analysis was performed to all bone variables using lean body mass, pubertal development, dietary intake of calcium and intensity of physical activity as covariates. In pQCT, a significant difference between the groups was observed in cortical BMD (MANOVA; p=0.02) in proximal radius, the intermediate group having the highest values. Similarly, DXA-derived LS and WB BMD Z-scores differed significantly between the groups (MANOVA; p=0.026 and p=0.036, respectively), with highest values in the intermediate group. High body fat content associated also with low bone turnover markers, low PTH, high S-Ca and high urinary calcium excretion. The differences in biochemical markers explain our and others' findings of bone health in children and adolescents with different body fat content. These findings suggest that normal body fat content is beneficial for bone health in growing children and adolescents while both low and high body fat content have adverse skeletal effects.